Characterisation of a sea urchin (P. lividus) homeobox gene PIHbox 9 is reported. The homeodomain of PIHbox9 is 95% identical to the homeodomain of the human HB9 gene, indicating that the two genes are highly related. Temporal expression analysis during sea urchin embryogenesis showed an absence of transcripts at early cleavage stages. At late gastrula stage, transcripts were barely detectable and reached the highest abundance at prism/early pluteus stages. By whole mount in situ hybridisation we observed a highly restricted expression in a few cells of the ectoderm-endoderm boundary of embryos at the prism stage. At pluteus stages, expression of PIHbox 9 was confined around the anus.
Introduction
It is widely accepted that the basic genetic blueprint for pattern formation has been conserved throughout evolution. Homeobox genes are key developmental controlling genes involved in regional specification in Drosophila and vertebrates (reviewed in: McGinnis and Krumlauf, 1992; Finkelstein and Boncinelli, 1994; Manak and Scott, 1994) . The sea urchin genome expresses several homeobox genes most of which are related to known fly and mammalian transcriptional regulators. They are transcribed in a spatially restricted manner during embryogenesis and are thought to be involved in cell type specification and differentiation (Angerer et al., 1989; Di Bernardo et al., 1994 Gan et al., 1995; Dobias et al., 1997; Martinez and Davidson, 1997) . Here, we describe the characterisation and the embryonic expression pattern of the homeobox gene Hbox 9 of the sea urchin Paracentrotus lividus.
The deduced aminoacid sequence of the homeodomain of PIHbox9 was compared with homeodomain classes in the data bank and found it highly related (95% identity) to the human gene HB9 (Fig. 1A) . HB9 is a slightly divergent homeobox, that is expressed in cells of the lymphoid lineage and in several tissues of the gastrointestinal tract (Harrison et al., 1994) . Temporal expression of PIHbox9 determined by RNase protection (Fig. 1B) , showed no expression from fertilisation until the beginning of gastrulation. At late gastrula stage (22-24 h post fertilisation) a very faint RNase protected RNA band was detected after prolonged exposure of the flurograph (not shown). The abundance of the transcripts increased abruptly by the prism stage (30 h postfertilisation)/early pluteus (39 h post-fertilisation) stages and declined slightly in the pluteus larva (53 h post-fertilisation).
Spatial expression of PIHbox9 throughout embryogenesis was determined by whole mount in situ hybridisation. The results are presented in Fig. 2 . As expected gastrula embryos at 22 h of development (A) were unstained, thus confirming the very low level of expression of PIHbox9 gene at this embryonic stage. Transcripts in 30 h prism stage embryos (B,C) were instead detected at the ectodermendoderm boundary (indicated by red arrows in B). This hybridisation pattern was confirmed at later stages of development. In most of the 39 h prism/early pluteus embryos, expression of the PIHbox9 gene was confined to a few cells placed at the end of the hind gut and around the anus (D-K).
Methods
PIHbox9 was isolated by low-stringency screening of a genomic DNA library with an oligonucleotide corresponding to the helix 3 of the homeodomain (Di Bernardo et al., 1995) . Sequence analysis showed that the homeodomain open reading frame was interrupted by an intron. Oligonucleotides were designed to clone by race (Frohman et al., 1988) , an almost full-length cDNA that was sequenced from both strands.
Total RNA extraction, RNase protection, and whole mount in situ hybridisation were as described (Di Bernardo et al., 1995) . 
